We empirically investigate the factors which influence a buyer's behavior in making an offer to purchase a car listed on eBay Motors using the "Best Offer" option. Our results indicate that a buyer's first offer is affected by observed information, including the number of buyers making an offer for the same item and the length of time since the start of the listing.
Introduction
Although there have been several studies investigating the critical factors that affect consumer behavior in online auction websites (e.g., Ockenfels et al., 2006) , there is still a lack of those examining buyer behavior on "Best Offer" in theses websites. To the best of our knowledge, this is the first empirical study on this topic, where we focus on a buyer's first offer to purchase a car on eBay Motors.
EBay added the "Best Offer" feature as an optional selling format in 2005. This feature enables a buyer to negotiate with the seller for a price lower than the listed "Buy It Now" (BIN) price. When a seller lists an item in the "fixed price format", he/she can choose to include the "Best Offer" feature at no additional cost. A buyer can make up to ten offers per listing with this feature. 1 The seller can accept the offer, reject the offer, make a counteroffer, or simply ignore the offer. When the seller accepts an offer or a buyer accepts a counteroffer, the transaction is completed.
There are two primary reasons for focusing on a buyer's first offer during the listing period. First, our data reveal that most of the accepted offers (87%) are actually the buyer's first offer. Second, a buyer's second or later offers depend on the seller's responses to earlier offers. Nonetheless, our data do not allow us to know details of these responses. By restricting our attention to first offers we can safely exclude these later responses.
Data and methodology
We collected data on all Toyota Camry cars listed on eBay Motors during the period from June 18, 2008 to March 6, 2009 . The original dataset included 4,347 listings. Of these, 650 used the Best Offer selling format. The "offer history'' of these 650 listings gave us information about each buyer's offers.
The value of a car varies with many observable characteristics, such as age, mileage, and mechanical condition. The Kelly Blue Book (more commonly known as the "blue book") is a commonly used reference for estimating the value of a car. Because our focus is the impact of trading system on offers, not the impact of observed characteristics, the blue book price is used to control for heterogeneities. Specifically, we normalize a price (seller's listed Buy-It-Now price or buyer's offer) by first dividing the price by the blue book price for the listed car and then take a logarithm of the ratio. Therefore, the normalized price can be interpreted as being the percentage of deviation from the blue book price.
We specify the full model as follows:
The variables in Eq.
(1) and the expected sign are summarized in Table 1 . The first six variables are the characteristics of a listing, while the rest indicate the characteristics of a buyer's first offer within a listing. We have 978 observations of first offers among the 1,493 offers in our data.
Empirical Results
The model is estimated with ordinary least squares regression. The t-values are computed based on robust standard errors, allowing for correlated error terms for offers within the same listing. Table 2 displays results of six different regression models on the determinants of offer prices. After deleting incomplete samples, we are left with 754-784 observations 2 .
All the estimated coefficients have the expected sign. The results are robust across all specifications we tried, including other setups not reported here. Our empirical results suggest that buyers use the available information during a listing period to determine the offer price. In particular, both the length of time since the start of the listing and the number of other buyers having made an offer in the same listing have significant effects.
On average, buyers begin to make offers roughly 144 hours after a car is listed 3 . The time length since the start of the listing is significant and negatively related to the offer price. With every passing hour, the price that a buyer is willing to offer is reduced by 0.08%. The negative sign has two possible explanations. An individual with a stronger desire to buy tends to make an offer earlier and the offer price is usually higher. Alternatively, a buyer is likely to offer a lower price toward the end of 2 Some sellers refuse to disclose the buyer's offer in the offer history. We thus lose 86 observations. Also, we could not obtain a blue book price for some cars, mainly due to unavailability of the owner's ZIP code or vehicle's age, meaning we lose another 119 observations. 3 Average listing duration in our sample is 11.39 days.
a listing period because the seller is willing to accept a relatively lower offer to avoid no transaction.
The buyer can observe an item's offer history during the listing period, which includes the time, status and incomplete buyer ID for all previous offers made for this item.
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Consequently, a buyer can infer the demand from the number of buyers who have made an offer for this item. We find that the number of buyers who have made an offer on the same item has a significantly positive effect on a buyer's offer price. Similarly, the first buyer to make an offer after listing tends to offer a significantly lower price. Both these tendencies indicate that the inferred demand affects a buyer's decision. However, since these two covariates are highly correlated, when both are included in the regression, only one of them is significant.
It should also be noted that the seller's reputation is recognized as a critical issue in
Internet auctions (Melnik and Alm, 2002; Livingston, 2005; Houser and Wooders, 2006) . Our analysis of the offer prices shows similar results. The seller's feedback score on eBay increases offer prices.
The buyer's eBay feedback score has a significantly positive effect on the offer price.
This finding is contrary to findings for Internet auctions. For instance, Houser and Wooders (2006) show that buyer's reputation has no effect on price. The score is not only representative of a buyer's reputation for doing business on eBay, but it can also indicate a buyer's experience on eBay. A buyer with a good reputation can expect the seller to be willing to accept a relatively lower price since he is more likely to honestly complete the transaction process. An experienced buyer can more accurately evaluate the value of a car and will make a higher first offer, thereby to avoid transaction costs due to being rejected and having to make another offer. Our regression results suggest the latter effect dominates the former one.
Our results also show that offers made between 6 A.M. to 10 A.M. Pacific Time tend to be significantly higher than those made at other times. Offers proposed on weekdays are also higher, although the difference is insignificant. The reason could be that buyers making an offer on weekday mornings seem to have stronger desire to buy a car.
Finally, a 1% increase in ln(BIN/BLUE) is associated with approximately a 1% increase in ln(OFFERPRICE/BLUE), which indicates that, when a seller sets a higher BIN price, a buyer's offer price will be higher. Nonetheless, the endogeneity of the BIN price may be a concern for establishing a causal relationship. When a car is of better quality, which can be observed by the seller and the buyer, but unobserved by econometricians, the seller will post a higher BIN price and the buyer offer a higher price. Since our focus is on the trading system, not on the choice of the BIN price, the latter is regarded as a control variable. We do not treat the endogenous problem.
Conclusion
Our study contributes to the understanding of the buyer's behavior using the Best Offer selling format on eBay Motors. We find that the length of time the offer is made after the start of the listing is significantly related to the offering price. Although the value of other buyers' offers is unknown, the number of buyers who have made offers is indicative of demand and affects the potential buyer's offer. In future research we could extend our work to study the interactions between the buyer and the seller after the first offer. 
